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Art Unit: 1745 

DETAILED ACTION 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 10, 11, 12^18, 19 and 21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Van Dine et al. (U.S. Pat. 5,573,866). 

Van Dine teaches a fuel cell system having an anode compartment [6], a cathode 
compartment [8], a proton-conducting membrane [4], a cathode feeder [26] for delivering 
oxygen-containing gas such as air, an anode feeder [18] for delivering a liquid coolant/fuel 
mixture such as water and methanol, a pump [20] for pumping the mixture to the anode 
compartment, (col. 3 line 35 et seq.) 

As to cooling of the coolant/fuel mixture, controlling pressure or controlling delivery of 
the coolant fuel mixture, it is noted that these limitations have not been given patentable weight 
for claims 10 and 18 as tl \ejnethod limitations faiLto_glv-e .breadth or scope to the apparatus 
claims. To the extent that these limitations are applicable towards the method claims, Van Dine 
teaches the following as found in column 3 line 52 et seq.: 



+ 



• 
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A fan 26 is mounted in a passage 28 and draws ambient 
air into the cathode chamber 8 so as to cool the latter The 
coaling air stream exits from the cathode chamber 8 through 
a common manifold 30 which serves both the anode and 55 
cathode sides of the cell 10, Hie cooling air stream evapo- 
rates any cross-over water, methanol and product water, thus 
cooling the cathode side of the cell 10 and preventing 
flooding of the cathode catalyst layer 9. The humidified air 
stream exiting the cathode chamber 8 through the manifold 60 
30 passes into a condenser 32 where the methanol and water 
content of the cathode effluent air stream is condensed out of 
the air stream. Cooling air for the condenser 32 is supplied 
by a fan 34 which selectively directs a stream of ambient 
cooling air across the condenser 32. The line 36 ducts water, 63 
carbon dioxide, and methanol which may evaporate from the 
anode chamber 6 into the condenser 32. Condensed water 



As found in this passage, the coolant/fuel mixture of water and methanol is cooled upon passage 
through the membrane as reactant "cross-over" and into the cathode side of the fuel cell. 

As to controlling pressure of the cathode compartment to set the operating temperature of 
the fuel cell, the fan [26] is deemed to control the pressure insofar as it provides positive pressure 
to the cathode compartment in t6 draw[ing] ambient air into the cathode chamber" so as to cool _ 
the chamber, (lines 52-53) 

As to controlling the delivery of the coolant/fuel mixture from pump [20] to set the 
operating temperature of the fuel cell, Van Dine teaches the following as found in column 4 line 




5 et seq.: 



5 vented from the condenser 32 through a line 40. The 
methanol metering fuel pump 20 can be selectively operated 
and controlled by a solenoid 42 activated when the electric 
load is applied. likewise, the condenser fan 34 can be 



and further line 36 et seq.: 
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40 



coding loop. Hie use of the water-methanol mixture, end 
the resultant water cross-over, as well as the expression and 
evaporation of product water on the cathode side allows the 
stack to be operated at higher temperatures without risking 
electrolyte dxyout 



As found in this passage, the pump can be selectively operated to control the level of coolant/fuel 
mixture. Thus, control of the pump would naturally flow to determine the rate of cooling at the 
cathode side of the fuel cell and the resulting operating temperature of the fuel cell. 

As to an expander unit, Van Dine teaches an expander unit [32] which is noted to 
condense water out of the cathode circuit, (col. 3 lines59-63) 

Claims 10-22 are rejected under 35 U.S.C. 102(e) as being anticipated by Hornburg et al. 
(U.S.Pat. 5,981,096). 

Honrburg teaches a fuel cell system having an anode compartment [2], a cathode 
compartment [3] and a proton-conducting membrane [4]. A cathode feeder, i.e. pipe is shown 
between an intercooler [32] and the cathode which is considered to deliver an oxygen-containing 
gas such as air. An anode feeder of similar construction and function delivers a liquid 
coolant/fuel mixture such as water and methanol, (col. 3 line 8 et seq.) The feeder is supplied by 
a pump [13] for pumping the mixture to the anode compartment. 

As to cooling of the coolant/fuel mixture, controlling pressure or controlling delivery of 
the coolant fuel mixture, these limitations have not been given patentable weight as the method 
limitations fail to give breadth or scope to the apparatus claims 10 and 18. To the extent that 
these limitations are applicable towards the method claims 19-23, Hornburg teaches the 
following as found in column 3 line 23 et seq.: 



Application/Control Number: 09/623,011 
Art Unit: 1745 



Page 5 



A problem which develops on the anode side is that the 
carbon dioxide enriched with methanol vapor and water 
vapor must now be separated from the liquid/gas mixture in 25 
the return pipe 7. An excessive methanol discharge by way 
of the carbon dioxide gas must be prevented, because 
otherwise the overall efficiency of the system is reduced and 
simultaneously unburaed methanol would be discharged ^ 
into the environment . For this purpose, a two-step system is 
provided for the gas separation. A first gas separator 18 for 
separating gas from the hot liquid/gas mixture is arranged in 
the return pipe 7. The hot liquid is then conducted from the 
return pipe 7 into the anode feed pipe 5 while, by means of 
a pipe 33, the vapor is fed by way of a cooler 20 to a second J 
gas separator 2L The vapor is therefore not separated until 
the cooling has taken place in the second gas separator 21. 
Thus such separation takes place at the coldest point of the 
system, so that toe methanol discharge by way of the carbon 
dioxide is considerably reduced. 

Thus, as disclosed in the foregoing, cooling of the "methanol vapor and water vapor" is 



effected in the fuel cell by way of at least one separator to separate the respective vapors and 
return them to the anode. The separator is also deemed to teach the instant at least one water 
separator for water recovery with a feedback line to recycle water back to the anode, (applies 
specifically to claim 13 and claim 17) 

As to controlling the pressure of the cathode compartment, Hornburg teaches the 



following as found in column 3 line 64 et seq. 



Application/Control Number: 09/623,01 1 
Art Unit: 1745 

Furthermore, additional bypass pipes 27, 28, which have 
integrated metering valves 29, 30 and heat exchangers 31, 55 
32, can be provided. By means of these elements, thermal 
energy can be transmitted as necessary, from the hot cathode 

exhaust air in the cathode exhaust pipe 8 to the cooled 
methanol/water mixture in the pipe 22 or from the hot 
meihanol/water mixture in the anode feed pq>e 5 to the 
cooler air flow in the cathode fced pipe 6, For this purpose, 

5 the heal exchangers 31, 32 are preferably arranged in the 
cathode exhaust pipe 8 between the cathode space 3 and the 
expander 12 or in the cathode feed pipe 6 between the 
compressor 10 and the cathode space 3. Furthermore, for 
regulating the metering valve 29, a temperature sensor 35 

j Q can be provided downstream of the heat exchanger 31 in the 
cathode exhaust pipe 8. By means of the heat exchanger 32, 
the hot charged air is preferably cooled to a temperature of 
down to 10tf* C. before entering the cathode space 3, 

Thus, as disclosed in the foregoing, the pressure of the cathode compartment is controlled 
by metering valve [30] which operates in conjunction with heat exchanger [32], the latter 
structure specifically disclosed to cool the temperature of the cathode gas. 

As to controlling the delivery of the coolant fuel mixture to set the operating temperature 
of the fuel cell, Hornburg teaches that "the flow rates, and thus the temperature levels, in the . . . 
anode" can be influenced, (col. 3 line 59-63) Of note, the patentees teach that "antifreeze 
measures are not required" due to use of the coolant fuel mixture, (col. 4 line 52-54) The 
operating temperature of the fuel cell is within the instant range of 90 - 1 10 °C, specifically at 
100 °C. (col. 4 line 13) 

As to the expander unit to which water vapor generated in the cathode is delivered and a 
compressor disposed in the cathode feeder, Hornburg teaches an expander unit [12] to separate 
water vapor from the cathode exhaust, (col. 4 line 20-23) A compressor [10] is in direct fluid 
connection with the cathode, (col. 4 line 4 et seq., applies to claim 20 and 22) 
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As to a holding and purification tank upstream of the gas separator and to the extent that 
the claims are understood by the examiner for the reasons discussed under 35 U.S.C. 1 12, second 
paragraph (discussion above), Homburg teaches a second gas separator which is disclosed to 
cool the vapors so as to separate the vapors from the coolant/fuel mixture, (col. 3 line 36 et seq.) 
Such separation function is deemed to read on the functions of a purification tank. The vapors 
are considered to be in a holding state by the separator (consequently functioning as a holding 
tank) since the patentees specifically teach that the vapors are not separated until cooling has 
taken place. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over McEiroy (U.S. 
Pat. 4,795,683). 

McEiroy teaches the following as found in column 2 line 45 et seq.: 

45 liquid" water mist 3 by aspirator means 4w The liquid. 

water mist 3 fe introduced onto the anode 6 and directed 

to the ion exchange membrane 12 by the desiccant 8 (in 

powdered form) which has been applied to the catalyst 

la All of the water in the cathode 14, including the 
50 liquid water mist 3 which has been transported through 

the ion exchange membrane 12 and the product water 

formed at the cathode 14> is available to be evaporated 

and Is shown in the drawing as excess liquid water 15 

and evaporated water 17. Electrically conductive wet 
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Thus, McElroy is deemed to specifically teach passing water through the proton-conducting 
membrane [12] from the anode compartment [6] to the cathode compartment [14]. As discussed 
in the foregoing, the water is evaporated. The evaporation of water is specifically disclosed to 
cool the cell. (col. 2 line 61-65). 

While McElroy does not explicitly teach a liquid coolant/fuel mixture, since both 
hydrogen gas and liquid water are introduced into the anode compartment, the skilled artisan 
would find obvious that both components would form a mixture, e.g. humidified hydrogen gas. 
(see col. 1 line 23, col. 2 line 43) As to cooling of the mixture, the skilled artisan would find 
obvious that the resulting mixture would be cooled by the evaporation of water at the cathode 
side, since the entire cell inclusive of all its components and compartments is disclosed to be 
cooled by such evaporation. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Julian A. Mercado whose telephone number is (703) 305-051 1. 
The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan, can be reached on (703) 308-2383. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 305-3599 for regular 
communications and (703) 305-3599 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0661. 
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May 28, 2002 




STEPHEN KALAFUT 
PRIMARY EXAMINER 
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